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(54) MAGNETORESISTANCE EFFECT ELEMENT AND MANUFACTURING METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetoresistance 
effect element having a new intermediate layer, realizing superior 
characteristics. 

SOLUTION: The magnetoresistance effect element comprises an 
intermediate layer and a pair of magnetic layers which sandwich 
the intermediate layer. In this case, the intermediate layer contains 
at least three types of elements selected from among a group 
consisting of group II to group XVII elements, and the element is at , 
least one type selected from among a group consisting of F, O, N, 
C and B. 
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[0 06 5 ] 


(*l-3) 






[0059]«©ff«OT*4. J. * 










(SU-1) 




m 


MR (%) 


RA (Qum') 


M MR(%) RA (Qum ! ) 


BN 


18 


12 






BN'HfN 


22 


2 


A 1,0, 3 


1 


BN'ZrN 


19 


1 


A 1,0, 8 


5 


BN'TiN 


18 


3 



15 

BN-TaN 
BN'NbN 
BN ■ VN 
BN-GaN 
BN- InN 



»2 0 0 2-3 1 972 2 

16 



20 
19 



$832 00 2-3 1 9 72 2 
18 • , 



Al.O./Nb 13/19 

A 1,0,/f a 15/20 

Al,0,/Cr 13/23 

A 1,0,/Mo 11/15 

A 1,0,/W 13/15 



20 
30 
20 
10 
20 



t o o e 8 1 ft i j o , vie, a i , oMmm * mi tmmmmm$Mm®i 
imtvumimt, ummmi t comm. ummmmw 
n, cmi, a \,oM<ommim >sto, mmwit 

mt UKttmmtmt RABA l.O,^ 10 [0 07 2 ] TaC 3) /CuC500) Aa(3)/MnRh (30) /Co90FelO 
9 t>ffi< fak. MIX., A 1 N, BNUtt® (3)/Ru(0.7)/Co90FelO(2)/Co75Fe25(D/ 1 l 3 fM/Co75Fe2 
jBRfiail/fciHUITt. HWMRttrfflSfflJIC 5(l)/NiFe(5)/Ta(5) 

i&>RA#»6n/t. wc, a 1 , b, Ga, 1 m mmsmm mm, twm 
mmtiitmommmmtn mvmwihmmit com 

[006 9] 4*1, RS^Kttttfll/Mftft 'J/raffl/«Kll/S«l/»6M 
HI/MMlCd. JbBiHU. Il>MR4ft»RA4fc Mtl>S. 

mwc mm, mmm^m [0073] ^. inittRicHm^ri 
0iM**aonmfc*BM)m iumc. «k*t2 5 o'c, 5 mmmxm 

-viY^wwbm, mttm, m 20 mut mt umitcmmm 
wmmmamt. mvmm 0. sm'tmimtiim, mm 

5, [0074] CC?B, WiL/t, Ml. 5nm 

[0070] m, »8«tRAi« ©Al.OJiJiliO. 25nm0«», 
WB. iMIQMlCflL RAMHkMmiCtt tCCWOMl/fc. it ilO. 25nm<D-M) 

mhctmmt M&t mnf mmm\. 5 nm©A uo&mM 
[oo7 1 1 mm) vmMMit m [0075] wmmmm. mi 

1 0-Torr) I BD UtM fcfWJMRttt. i£'W7Jlt-0. 5 VfcJ;tf 

-A^l/i/g^ ; S|iaK2ffi5 X 1 0-Torr> ^(DfiE 30 0. 5VHTiSUc. 
HSWtfo- FB v ^SWCMI?8$3 * [0 07 6] 
(82) 



4>M MR(%) MR(ST$(%) 



A 1,0, 


15/15 


50 


A 1 ,0,/Cu 


-3/3 


-20 


Al.O./Ag - 


0. 1/0, 5 


-30 


Al,0,/Au 


-2/2 


-10 


A 1 ,0,/Ru 


-2/2 


-15 


Ru/A 1,0,/Ru 


-3/5 


-20 


A 1 ,0,/Rh 


-1/2 


-5 


A I.O./I r 


-1/2 


-10 


Al,0,/Re 


-2/3 


-10 


Al.O./Pt 


12/18 


30 


A 1,0,/Pd 


15/18 


40 


A 1,0,/T i 


1 1/21 


20 


Al,0,/Zr 


11/16 


30 


A 1,0,/Hf 


12/17 


40 


A 1,0, A 


11/18 


30 



[0077] mmmmt, i%wm * it cons, wtsmb/wsw* 

miktmt mmmmm mv^/mm/mmm/m 

urn. it MRfiT*tB. twmw mum^h, *i>t, »i2»i 

flcflttMRtt (^rxiiwifiicWuM io T.ftfea. ^fflifcialOTW^jTo/c. 

Rtt) 0ffiT$**t. tOfiTOB, /W7« [0 08 2] «£UB, 3?3(CfjVr»M 

iSMRitoifftvt. uc, mmmiABt mt m 

[MlDtomUW, Cu, Ag, Au, O. 3nm0AI*l», 20'C?20Torr« 

Ru, Rh. I r. RefcSinifiOMRM WXIA. 2 00Tor««*lfc 

Shfc. ftOMRtttftWfftt. WKfflUttOT ft 36ICW0. 2na®Alt«IL 200Torr 

ia^lz-mtt^iCiKJif), ><m «Bftt3»Tl1«, M®A 1,0, 

(MWHetSJWatllHSCim*. * KB, »Al]fW»lnmi&U^ 

fc, mnwtii, 'wr^BiiKMSw mmmixmit 

W<M, MRttMAttCiiibfc. Mtf [0 08 3] 3IBM0AINBB. 0, 5nm<0 

ft&B. MR»bOS/N*itf4fc«K»iaj«« 20 AltORft Ar+N,«BW>til^7n.l0 

1007 8] HiflWlB, Al.O.lCfWt, Al [0084] 3IROMA 1 NlfeJtfBNttt. 

n, BN^it^ic^ts, it mm tomww mmh, ttm 1 n 

u, mmmm. mm->/*> m\,\ mo. 2 nmtc^L 

!6CtW:4/W7^(fiSfltM«ii. 1 nm£®* fc, R(; < 4A(cBK3tiftUftMRB. ftfbdH 

5iMRmA/£WH?n4<ft5. ©*-> , 7hMl>T|II0. 2nmMWc. 

[008 0] «!3)Iii2TWjc« [0085]fiLtoiWI,TfMlLWIWC^»r. 

(c, KTOK0A(/t ICRt. to, S3TB. (N i Mn S 

[008 1 ] Ta(3)/Cu(500)Aa(3)/PtMi(30)/Co(3)/Ru 30 b, CuMnSb, PtMnSb) tC^>ttt ( Xa 1 , 

(0,7)/Co(2)/Co50Fe50(l)/*|lg/Co74Fe26(D/NiFe(5) mimtofittM, mMiM* 

Aa(5) i.m.mimtitimmmmi 

$mw&tiMtoiWwmt i bdw n^i 1 QyMfoxbnmMMhM, 

l toMMMWUMMimm* [0086] 
(13) 



« MR (X) 


A 1,0, 


40 


AI.O./Fe.O/AI.O, 


49 


AI.O./NiMnSb/AI.O, 


52 


Al,0,/CuMnSb/A1,0, 


53 


AI,0,/PtMnSb/AI,0, 


55 


A 1 ,0,/La S rMnO/A 1,0, 


51 


A 1,0,/Cr 0,/AI.O, 


55 


AI.0./A1N/AI.0, 


46 


AI,0,/BN/AI,0, 


45 


A1N/BN/A1N 


45 



(11) BH2 0 0 2 - 3 1 8 7 2 2 

19 20 



mm, a \,oMmm*mm w, o. snmggtitantf, MR**n« 

H^MRifcWW:. 

[0088] ifc, 3itifim*MlOli» (0 092] (MM4) »M2Tffl>fcftcARS 

IttO. !*2nnOIWIcNHl*#*. «M»0 Bt«l»T, 6^«ftlff^>'J3>SSJ: 

W*0. 1-1. 2nmOBB*3tfkiC5. K, 

2 6(Cittl»MR Wbtlfc. [0 093] Ta(3)/Cu(500)Aa(3)/PtP(Mi(30)/Co(3)/R 

[ 0 0 8 9 ] 3 6K. WfcOHOlWfcO . 2 n mi u(0.7)/Co(2)/Fe24Co76(i)/A10N/l4ittl/Ta(5) 

UKW)I^AI,0,RWAINW)nK 10 Sfc8ttB*lltftS$ltttHttI BDUD, tti 

nmmnmmwc mm, wnmm/mmm 

I 0 0 9 0 ] WC. iMnttMtr iftlOlllffltt »7 * 'J/ISlttlB/^i/Sfiittli/SfiR^ 

OSEtt4»*fc. (0094) CCt A10NMIB, A I Ml 

[009 1] ecru. Ta(3)/cu(5oo)/cr(2.2)/co(3)/ fct, BUR 'mtmmxmum 

ftj(0,7)/Q)(2)/Fe(D/4>IIIIIB/Fe(D/NiFe(5)Aa(5)(OB! fttfc, it Umm\t 

Wtltilfi, C0KI8»>TFeia*Fe WOf 2iM©2fS«liaT, flTlBOKlCBft 

N. FeHfC, FeTaC, FeTaN. FeHf 4lCmlfcBttH*l<>. I2W»5nm(D 

N, FeZ rN. FeNbB, FeA 10, FeSiO 20 Fe50C0504ffll»fc. 

ifcttFeAl Fttftt/ftXtttflSlfc. « [0 095]« »-$4SM^t4/c 

«6oooBii/r«siteic5. mim\t m. mum, nmnmxm 

tttfll/fc. LH. 4>HHI««< tcftlcoh. Fe IWflOl«Tl>. i»lTCu(500)*ML 

tttttHtOfc«ftttMRAilW!T«i!c<«tofc. - MRMISUc. 8**il4 1% 

t F. 0, CW»6»tfh$W<iMi!** [0096] (84) 



>l«U(ll;«ttni) 


MR (%) 


til 


40 


Fe,0. <0. 1) 


43 


Fe,0 4 (0. 2 5) 


48 


Fe,0,(0..5) 


46 


Fe,0,(l) 


40 


NiMnSb (0. 1) 


45 


NiMnSb (0, 25) 


47 


NiMnSb (0. 5) 


45 


NiMnSb (1. 0) 


40 


CuMnSb (0. 25) 


46 


PtMnSb (0. 25) 


45 


LaSrMnO (0. 25) 


4 5' 


CrO, (0. 25) 


48 


FeCr (0. 25) 


49 


Co„Fe„ (0. 25) 


49 


Co„Fe„(0. 25) 


49 



[009 71«4J:fl. 0. 1-0. UvMhkt X^«(f!ia*$fi5xl0-Torr) Mm 

nmm. mmmmmn a»o- fb ? *s (mm x 1 o-Torr) # 

i. MRtt«ft<*4Ci*WB-C*S. fnm^llM dttafflSlx 1 0-Torr) IH 

[0098] «5)«WTII, 7mo> 50 -l-Wtii;t»IS^jcAH(Hi<DI 



21 

HM) Wc.S^iia-FD^I(ci2ft 
©IS6^f©d!>i™*'>'i3>I«i (IKS 
l-S12)*gfUc. 

[0099] it mitmmixjxe 

B-FB^friRl/fc. 
[0100] Ta(3)/Cu(500)/Ta(3)/PtWi(30)/Co9QFelO 
(3)/Ru(0.7)/Co90FelO(3)/Al(0.4) 

cobb. nmm/wmmm% 

4. 

[0101]». SIS2-S 12lC5l>T,| 

x mmmixwv-vvvmmi 
[0102] Q-fv.vm<mm. o 

,^»E4150Tor^fttl«3i 121* 

ft. B-Fn 7 *3*W*S»aiL 12WI4 
WtttilCtAL tWINMUftMO. 3n 

-r'B^iffiiSL JJBiHttO^Tlffift© 

10103151*8*. 12ttOli*«^ 
U 4>RB1 (A1,0,)±(C. S6tCCo90FelD<l)/MiFe 
(3)Aa(15)4^.t/:.Co90FelO(l)/NiFe(3)tt@Sa 

turn, 

tc, S2*T?280'C, 5k0eOffi|i^(tWKtT 

MIit7l». iSPSSiOrcu(500)/Ta(5)^Ml 
/c. 

[0105]fflUttlrl2lcoi»rMR«B! 
L/ciC6, l>fMRA=30Qmn'T3 3 0 /ol!8[ 
OMRH#ff&tifc. SffiBOMRttO'^'WJSX 

[0106]±EOJ:5MMiaW)tt£.» 

itKirftMitMiicNtctfc. tow, mc 
i/3K«im. 

[0107] $6CC, B-FB^SWTO 

tixttmi, 3owioMRW6n 
mmmmnt n-wm 2§« 
mmnmmmmm-tik, 

[0108]1EII1IC|«; KI0. 3nmOAI 
», COAllUEWmftftflJei/ 
ttftl/fc, COIIMD1I/, KIS50nmO8lt 
TAii'jAtAlOxlItffc. COBtRBStt 
T»SrU4C5, 30HJJLhOMRP8^5XO 
012, 1.2-1. 5t$>$C£«t*fc, 
[0109]i»onti Ht7*5iiA(AIN 



^2002-3 1 9722 
22 

x)w, ggR^Moan rami. ifiJB 

tifmmxfak. *Ofi», 30%«J:OMR 

0, 8— 1 tfeofc. 
[0110] (»6)WWTtt,Si£tt7n 

Torr) WCf7^hO>^<, $fflOJ(l2)iEKI (H 
MQ&S x 1 0-Torr) ^SftStB- Ffl y 9 
I (li«8x 1 0-Torr) WM njt2ffliSI 
(fGOQttl X 1 0-'Torr) ICY- h^il^ICT 

»/j2 iisiao(iiS4wtai7c«a4i 

l>fc. CCKS©5«B- FB j *gic 1 21X01 
S6^^0«HJW*">-j3>Sfi{SlSSl-S 

id mu, 

[0112] Ta(3)/Cu(500)Aa(3)/PtFtWi(30)/Co90F€l 
0( 3) /Ru ( 0 . 7) /Co90FelO( 3) 

coma. n/mm/wm§m/ 
mmmmmi, 
[oii3]^r, msimm^tm 

sit^^.wwiwiwa-cmo. 

3nmOAl-0WU, fOii COIKiKF 
[OlMJHttCUt. SISS2-S121C» 
tc, 

[oils] \im$Mmv-fvim 

mittl a-fUvmmUfr 60Torr, 

mmxummt-uxmu, b-f 

B^S^J/JtMUifl «tl;fe*W<ll2 

ftOfflS4W. !Oll»^!fiiBL Hi* 
BUB WilSl t8«»EOTT»2 >MMfli4 1 
tiHO, 2nmOAl-0m/c. fftK^lfi 
ttkmikt Wo-FBj*|lc*ii>t. 182 

[0116]CHtfWLt«J:(C, 36KG090 
Fel0(l)/NiFe(3)Aa(15)^a!L/c, BSffitt 
WS^^tSkJOtC, «2*t2801C. 
5k(«)tt»4*WtlWSltlfifc. COSiJRfffl 
W0. Sjim'iftfiiilWtllltffl.*, S6(C 
iWatai(500)Aa(5)4MUc. 
[oinittio^ftt, Al-o«offi5Riiii 
tfcO,/(Ar+0,) m*i%m*Mtot 

[0118HWUcSISl-12OMR«l/ci 
[0119] 



(13) 



23 

(35) 



W82002-318722 

24 



mm\t(%) RA(Qiim') 



MR (%) 



0 

0. 05 
0. 1 

0. 5 

1. 0 

2. 0 



(01201S5J:!). AI£R«C0, 05-1%© * 

\t mtmimikumMi, i 

S, gMMWWlOOninift^ 
WailfcAI-OB*XRD«hfciC5.«3l« 
HfttfjKttilohT. MttMIIKh. MP 20 

[0121]COAI-OKOfiR$Wft^'J 

xotm, ncBitttftWMhfe, cm. a* 

(«6) 



i-omummmmm^xmu 
mm. mmmtixmikki- 

iC5, AlOxWTxttl. lBffltttofc. 
[0122]M*Mt»J, IKii 

immtmMmx, mmn 
mmnfrnxmnui, mm 
mmmnmmm^\%tix,% 

[0124] 



mm (%) 


RA (£W) 


MR (X) 


0 


9 


12 


0. 05 


9 


16 


0. 1 


9 


18 


0. 5 


9 


17 


1. 0 


10 


16 



*matm\imm> 
mMctvmxtk, wiui- 

N, Si-CWtl»«fcl>t« 40 

ttfc. 

[0126] mw)mommmt 

[0127] Ta(3)/Cu(500)Aa(3)/Ptf*i(30)/Co90elO 
(3)/Ru(0,7)/Co90Fel0(3) 1 
KM,mmmbtbXmQ. 3nm©A 1 
(Ml/. MO, 2ibnQfflJMidftlMft 
l/fcft, TO60Torrt)#»30«l 
fc. ?l&m>Tl2W»ilTgJS!0, 3nm 
©A I Ml, SUMO. 2TorrtO»Hft*K3» 50 



mm, m&MTontimcwm* 

B»i»»CAri«lifl)jte^«A«cilcJ: 

[0128]?|*^^|KJ:KCo90Fel0a)/NiFe 
(5)/Ta(l5)». W280'CtM^fo 

/c aw, tfirt-mx. mmm. 2- 

MRJWtfWI/fc. CUT1T>^a<Mlif4j| 
[01291it«Ofcfc. ^liJTOWW 

xmim if Mb) , fej:troE60To 



25 

c) tfWl/fc. 

[0 1 3 0 ] tMMMmwum.ut 

4C4, t^atBMRtfclOX, RA 7 Q ym 1 

mbht, -t. WHmuwmmm 

til RAI20. 1(W 6iK*ofc. lM;k 
tfiMRTOXigicii'^fc, 

[oi3iit>^a©j;^, 
t nmmmmmxmitixifih 
mmmmmmxmn c *m 0 , 

[0132]AlomtniH(CtttiRA«B4 
K, Al©«CfttSMR^ICfft*tw 
t. HUD, AlOttM^URABMSn 

oxmrnumiixmixMu, * 

Jtf. RAWMIMQ2<KS«triniKW 
5*»tiT#AStU, RA0Et>llr, Il>MR# 



(14) $53200 2-3 1 97 22 

mmmmnmmbxtmmm 
mixmtttw), «rwn<>m 
smwmmmxmRmm 
nmxn, 

[0135] mm)mmmwjM± 

(C. OT©£iS«/<:. 
[0136] Ta(3)/Cu(500)Aa(2)/NiFeCr(3)/PWi(30) 
/Co75Fe25(3)/Ru(0 . 7)/Co75Fe25(3) 

mmmxkimm, cm 
10 K«t&7 ^ *^SBR*-cfiitr sra* 3 h» o £ur 

(0.3, 1,0) ili, 190. 3nm®fift(AI) 
4. AINxWixfll, OitofcfrTfflttt 

>iii(c«^oA 1 mi, Mtsm. 



[0133] l-30i/ij3>||J:ic*i>Ttt«|ff 20 [0 137] Wit, Co75Fe25(i)/NiFe 
mttlftlCfct'tfc, JMilUSi. S«fi (3)Aa(5)ML 2 8 OOTWtttEtttr 



OMRtt©^7tB5XfiWi«:ofc,tttt0fc» 
(C. Ml nm©A mi5m\tlXMlX% 

MRJto^+ttlOXffltifofe. 

[oi34]»»«^ri < m 

(17) 



\i ymit, JttlUttftCttMRtHft 
SJlfc. ftMRXWOUTMRUCFRAtlSl 

[0138] 



^ffflW MR RA 

(1BS/2BB/3BI) (X) (Qum') 

(0.3, 0.7)/ (0.3, 0.7)/ (0.3, 0.7) 5 , 40 

(0.3, 1.0) / (0,3, 1.0)7 (0.3, 1,0) 22 4 3 0 

(0,3, 1.0)/ (0,3, 0.7)/ (0.3, 0.5) 6 130 

(0.3, 0.5)/ (0,3, 0.7)/ (0.3, 1,0) 4 7 3 0 0 

(0,3, 0.7)/ (0,3, 0.9)/ (0.3, 1.0) 4 9 3 2 0 



[01 39] 87*0, nB(ntt26U:©6ft) K» 

mibx^mmwmiumi, 
nmmtmmmmnmm, 
(n-ummnmmwmtm 

f>t. A 1 Ox, Si Ox. TaOxWt Si C 

mxwnwu, 

[oi4i] mm?mwM?m% 

Utm (TOI5X 1 0-'Torr) 



mtmmtmucmmm^x, 
40 mu^mmm^mt^m 

(0l42]Ta(3)/Cu(750)Aa(3)/NiFeCr(4)/Pttti(3O) 

/Co90Fel0(3)/Ru(0.9)/Co90Fel0(3)/^|il]B/Ni60Fe40 

(4)/Ru(0.9)/NiFe(4)Aa(5) 

»>t. mmmmm (co90Feio(3)/Ru(o, 
9)/co90Feio(3)) t-mmmnm, m 

t>, 350'CT, 5k0e©iM))Dl/c. Ctf#!i 
50 SW]Wii«H^/c,S«iiLtB 



27 



loi 4 3) "Wilts, nmntftem* 

WMMMM. 3-0. imtnUH 

mite Sft»r. $mm\m%$\t, t®m 
ooTorrvsiAu \ w-$mm$&mtw 

«4i>W3*800fl«At&C4tlBM 
(«8) 



(15) BH2002-319722 
28 

[oi44]36K, mmmmmo. i 

-0. 3nm4ftiJ:WtiiU Cft£JJd« 
ItrWa^gtgHt (Wt) bk, 
[0145]|ttlU»W3l>T. MRtttSO 
It. *fc. SHIt (SBffc) a*«&«tf)f*S£ 
ft$*i5Sl7c. CCttt, miit, 

[0147] 



^2 002-3 1 9 7 22 



4W 




MR (%) 


MgO 


0, 8 


10 


CaO 


0. 6 


1 


FeO 


2. 1 


0 


WO, 


3. 5 


0 


Cr.O, 


2, 1 


1 


MgO'Cr.O, 


1. 05 


25 


A IiOj ■ Cu«0 


1. 4 


27 


A 1,0, • MgO 


1. 1 


32 


A 1.0. • FeO 


1. 5 


37 


A 1 ,0, ■ WO, 


2. 1 


10 


Al.O.-Cr.O, 


2. 0 


21 


A1.0.-AIN 


1. 2 


35 



[0148]«8J:9,Mtt#l. 05-2. 

o, m. i-i. wmvmmtoutt 
mmt. 

(0149) mmo)?mQMhm 



mi, 

|il/T7A2tt300nm. JWJWfttliTa 
fc-f^'M^l/tfl. QiOSDHWtl/fe. 
[01 5 3] Wilts. &9tCintPl-P3* 
l»t, Alftii/cliAlSgjtatMl/:. 

[0154] Pitt, nmnmmmv 



10 1 5 0 J Ta(3)/Cu(750)/Ta(3)/Ni60Fe40C4)/t$>rara 40 mmfflmmiM. P2B. X39l»b 



/Co76Fe24(3)/Ru(0.9)/Co76Fe24(l)/f(80iFe20(3)/PtWi 
(30)/Ta(5) 

C9MQB&B6I ( Co76Fe24(3)/Ru(0.9)/Co76Fe 

24(d) m-mmmwcm, mi, 3 

5 ox. 5 mmtmtfi. 

(01511 mmt c<oixmn?t 

(S8) 



tsWlfcAlRHSWO. 4nm)0»{t*frT* 

&. P3u. minxfmiu\*(m. 3 

nm)«fft&*. 
[0155]*9K*WSPlM > 3Ttt. 

tmMco^mu. m\t <i/iot 

tt, SBR*^ 1 0Tor««t*ffi«. MIA 
Wl/cWil^il/c, itfMR 
WtfRAttSKiW. 
[0156] 



P 1 



P3 RA MR 
(Quid 1 ) (%) 



SI 
S2 
S3 
S4 
S5 
S6 



it I ft /IDT ft/loT 30 

Ni/IOT ft /IDT ft/lOT 3 0 

0,/loT ft/lOT ft/lOT 4 5 

ft I ft/lOT ft/lOOT 35 

N./lDT ft/lOT ft AT 3 0 

0,/lOT ft/MT ft AT 4 5 



25 
38 
40 

26 
41 
42 



(0157]g9J:'3,TiftMt*5Ni60Fe406a * 

5caw.ll, Plt«i/dMP 
WW*. TlliWML, MRttI 
0*8. 

[0158] vmiuvmwMim 

mc, mm, mtmwnm 
Kit wjmmmmmm 20 

mm, mowmmmwA 
mi, mmmmmi, 

[0159] Ta(3)/Cu(75O)Aa(3)/NiFeCr(4)/FWi(30) 
/Co912r5Ta4(3)/Ru(0.9)/CoZfTa(l. 5)/Go75Fe25CD/* 
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